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(54) INSPECTION METHOD FOR SOLID-ELECTROLYTE FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inspection 
metliod for a tubular cell type solid oxide fuel cell (T-SOFC), 
capable of detecting pin holes in cylindrical cells and 
superior in reliability. 

SOLUTION: In inspection, electric wires 10b to lOe for 
inspection are attached to positive-negative sides and 
negative-side current collecting rods 41a, 41b and to 
interconnectors 8 of respective cells 7. The electric wires 
10b to lOe are led to a voltmeter 12. Open-circuit potential 
of each cell 7 can be detected as the the potential difference 
between the potential of the interconnector or the cui rent 
collecting rod and cell the potential of one cell before cell 
and the potential of its own interconnector. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The inspection approach of the soUd oxide fuel cell which is the inspection approach of the fuel 
cell equipped with the air pole by which the laminating was carried out to the shape of a multilayer cylinder, 
a solid electrolyte layer, a fiiel electrode, and the aggregate of two or more cylindrical eels which have 
interconnector, and is characterized for; eel by independent or for more than one coimecting, operating, 
measuring the open circuit potential of each eel in that case, and inspecting the airtightness of this cel. 
[Claim 2] The inspection approach of the solid oxide fuel cell according to claim 1 which makes the above- 
mentioned inspection operation the nitrogen-gas-atmosphere mind which added hydrogen for a fuel 
electrode side, and is characterized by performing an air pole side as an ambient atmosphere containing 
oxygen. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the inspection approach of a cylindrical eel type solid oxide 
fuel cell (henceforth T-SOFC). In case connection immobilization of the cylindrical eel is carried out 
especially at a serial and juxtaposition, by carrying out the monitor of the eel potential, the pinhole of a 
cylindrical eel can be detected and it is related with the inspection approach that T-SOFC excellent in 
dependability can be offered. 
[0002] 

[Description of the Prior Art] T-SOFC is one type of the solid oxide fuel cell currently indicated by JP,1- 
59705,B etc. T-SOFC has the cylindrical eel which consists of porosity hanger-tube-air pole-soHd 
electrolyte layer-fuel electrode-interconnectors. If oxygen (air) is poured to an air pole side and fuel gas 
(H2, CO, etc.) is poured to a sink and fuel electrode side, 02-ion moves within this eel, chemical 
combustion happens, between an air pole and a fuel electrode, potential will arise and a generation of 
electrical energy will be performed. In addition, there is also a thing of the format that an air pole makes a 
hanger tube serve a double purpose. 

[0003] By the way, when a pinhole exists in a solid electrolyte layer, it is the inside of a eel Not 02-ion but 
02 A molecule moves, the usual combustion is produced, the oxygen tension by the side of a fuel is raised, 
and the potential (open circuit potential) produced between an air pole and a fuel electrode is reduced. 
[0004] 

[Problem(s) to be Solved by the Invention] The conventional method of inspecting the above-mentioned 
pinhole found [ classic ] air bubbles, putting in a eel underwater and applying pneumatic pressure in a cel. A 
small pinhole was not able to be found although the considerable big (0.5 micrometers of for example, 
diameters) pinhole could be found by this approach. Therefore, since it began to make a test run after 
including many eels in actual equipment, abnormalities may have been recognized. In this case, a thing with 
which poor eel in many eels, or since it was unknown, it was hard to take a measure. 
[0005] This invention was made in view of such a trouble, can detect the pinhole of a cylindrical eel by 
carrying out the monitor of the eel potential, in case it is the inspection approach of a cylindrical eel type 
solid oxide fuel cell (T-SOFC) and connection inmiobilization of the cylindrical eel is carried out at a serial 
and juxtaposition, and aims at offering the inspection approach that T-SOFC excellent in dependability can 
be manufactured. 
[0006] 

[Means for Solving the Problem] in order to solve the above-mentioned technical problem - the inspection 
approach of the fuel cell of this invention the inspection approach of the fuel cell equipped with the air pole 
by which the laminating was carried out to the shape of a multilayer cylinder, a solid electrolyte layer, a fuel 
electrode, and the aggregate of two or more cylindrical eels which have interconnector - it is; independent 
in a eel - or - two or more - connecting - operating - It is characterized by measuring the open circuit 
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potential of each eel in that case, and inspecting the airtightness of this cel. 

[0007] According to this approach, the open-circuit-potential fall by the detailed pinhole can also be 
discovered certainly. Moreover, if the open circuit potential of each eel is detected, since which eel is 
immediately known in a problem, it will be easy to take a measure, without connecting each eel to 
juxtaposition, also when operating two or more eels to coincidence. 
[0008] 

[Embodiment of the Invention] Hereafter, it explains, referring to a drawing. First, the configuration of T- 
SOFC which will be the requisite for the inspection approach of this invention is explained. Drawin g 2 is 
drawing showing typical T-SOFC whole structure. Drawing 3 is the sectional view showing the structure of 
the eel of the fuel cell of drawing 2 . (A) is the whole drawing of longitudinal section, and (B) is the cross- 
sectional view showing the B-B cross section of (A). The cylindrical eel aggregate 2 which is the central 
part of this solid oxide fiiel cell 1 consists of eels 7 of long and slender a large number [ being cylindrical 
(the example of a dimension, 15mm x die length of 500mm of diameters) ]. The cylindrical eel 7 is an upper 
limit disconnection and lower limit close ceramic tube. The cross section of the cylindrical eel 7 is carrying 
out the shape of a multilayer cylinder (refer to drawing 3 (B)), and the laminating of each class of an air pole 
61, the soUd electrolyte layer 63, a fuel electrode 65, and interconnector 67 is carried out. 
[0009] Each class of a cylindrical eel is formed with the ingredient which uses as a principal component the 
oxide which has respectively required functions (conductivity, permeability, a solid electrolyte, 
electrochemistry catalyst nature, etc.). In the cylindrical eel 7, the long and slender air installation tubing 4 
for letting air pass passes. The air installation tubing 4 came out from the air distributor 31 of the fuel cell 1 
upper part downward, and has reached even near the bottom of cylindrical eel 7 tube. With this air 
installation tubing 4, the air in the air distributor 31 is supplied in cylindrical eel 7 tube. The air supplied in 
the tube (bottom) comes out of the inside of a tube to the exhaust air combustion chamber 37 fi-om the eel 
upper limit 21 toward the upper part, contributing to an above-mentioned generation-of-eleetrical-energy 
reaction. In this exhaust air combustion chamber 37, the fiiel gas exhaust air and air exhaust air which are 
mentioned later are mixed, and the oxygen and the fuel component which were exhausted in the cylindrical 
eel 7 while it had been unreacted bum (general combustion). 

[0010] Fuel gas is supphed to the external surface of the cylindrical eel 7 towards the upper part from the 
fuel header 9 of the fuel cell 1 lower part, and an above-mentioned generation of electrical energy is 
presented. The unreacted part of fuel gas and the electrochemical products of combustion (C02, H2 O, etc.) 
in the eel section go into the exhaust air combustion chamber 37 tiirough the skimmer of cylindrical eel 7 
upper-limit extemal surface. In this exhaust air combustion chamber 37, an unreacted fuel bums as 
mentioned above. A combustion gas is discharged from an exhaust port 35. The sensible heat of this exhaust 
gas is used for the remaining heat of the air supphed to a fuel cell, and fuel gas, or is sent to the generation- 
of-electrical-energy system using the usual steam boiler turbine, and is used for a generation of electrical 
energy. 

[001 1] The cylindrical eel 7 of six trains shown in drawing 2 is connected electrically mutually. That is, 
since the interconnector 67 of a right-hand side cylindrical eel is connected to the extemal surface (an 
outside electrode, fiiel electrode in this case) of the cylindrical eel of that left-hand side through the nickel 
felt 8, six cylindrical eels of drawing 2 will be connected to the serial after all. If it is in the usual solid oxide 
fuel cell, since the generation-of-electrical-energy electrical potential difference in one cylindrical eel is 
about 1 volt, many cylindrical eels are connected to a serial and a necessary electrical potential difference is 
obtained. Collecting electrode plates 5a and 5b are formed in the outside of the outermost train of the 
cylindrical eel aggregate 2 in contact with the cylindrical eel 7 (minding the nickel felt 8). The power 
generated with the eel aggregate 2 is taken out from the current collection rod 41 coimected with this 
collecting electrode plate 5 at it to the exterior. 

[0012] Drawmg 1 is drawing for explaining the inspection approach of the fuel cell concerning one example 
of this invention. This checking eel aggregate T is the same configuration as fundamentally as the eel 
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aggregate of the fuel cell of drawing 2 , and is stored into the same casing (not shown). And inspection 
operation is performed on the same temperature and gas conditions as the usual operational status. 
[0013] In the inspection condition, checking electric-wire 10 b-e is attached to the current collection rods 
41a and 41b by tfie side of plus minus, and the interconnector 8 of each eel 7. And electric-wire 10 b-e is led 
even to the voltmeter 12. The open circuit potential of each eel 7 is detectable as a difference of the 
interconnector of the eel before [ one ] this eel or the potential of a current collection rod, and the potential 
of own interconnector. 

[0014] The open circuit potential of each eel is detected for the test equipment of drawing 1 under the 
following actual eel specifications and a service condition. 

Air pole quality of the material : LaSrMn03 Interconnector quality of the material: LaCaCr03 Electrolyte 
quality of the material : Y2 03 Stabilization Zr02 (YSZ) 
Fuel electrode quahty of the material : nickel+YSZ [0015] 

Gas-supply temperature: 1000 degrees C Oxidizer : It is - eel by air and amount-of-supply/of 101. Fuel : It is 
- eel by humidification hydrogen and amount-of-supply/of 0.61. [0016] In this inspection operation, the open 
circuit potential of a normal eel is 0.97-0.98V. The following [ open-circuit-potential 0.9V ] judged with the 
thing with a leak clear to a solid electrolyte layer. 
[0017] 

[Effect of the Invention] According to this invention, in case connection immobilization of the cylindrical 
eel is carried out at a serial and juxtaposition, the open-circuit-potential fall by the detailed pinhole can also 
be certainly discovered by carrying out the monitor of the eel potential. Moreover, if the open circuit 
potential of each eel is detected, since which eel is immediately known in a problem, it will be easy to take a 
measure, without connecting each eel to juxtaposition, also when operating two or more eels to coincidence. 
Therefore, the inspection approach that T-SOFC excellent in dependabihty can be manufactured can be 
offered. 



[Translation done.] 
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(54) INSPECTION METHOD FOR SOUD-ELECTROLYTE FUEL CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an inspection 
method for a tubular cell type solid oxide fuel cell (T- 
SOFCX capable of detecting pin holes in cylindrical cells 
and superior in reliability. 

SOLUTION: In inspection, electric wires 10b to lOe for 
inspection are attached to positive-negative sides and 
negative-side current collecting rods 41a, 41b and to 
interconnectors 8 of respective cells 7. The electric 
wires 10b to lOe are led to a voltmeter 12. Open-circuit 
potential of each cell 7 can be detected as the the 
potential difference between the potential of the 
interconnector or the current collecting rod and cell the 
potential of one cell before cell and the potential of its 
own interconnector. 
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